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Fig.1 Schematic diagram of studied system
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Fig.2 Equivalent circuit model of photovoltaic cell
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Fig.3 Equivalent circuit model of super-capacitor
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Fig.4 Control strategy of DC microgrid
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Operational control strategy of stand-alone DC microgrid
XUE Guiting',ZHANG Yan',ZHU Dakang’
(1. Department of Electrical Engineering,Shanghai Jiao Tong University,Shanghai 200240, China;
2. Shanghai Municipal Electric Power Company,Shanghai 200122 ,China)
Abstract: A low-voltage unipolar-type DC microgrid composed of PVA (PhotoVoltaic Array),FC(Fuel Cell)

and SC(Super-Capacitor) is studied and its operational control strategy considering the characteristics of DGs

is researched. The open-circuit-voltage proportional-coefficient method is used to track the maximum power

of PVA. The slope limiter is employed to limit the rate of FC power change for preventing the fuel

starvation and improving its performance and lifetime. The sliding mode control is applied to SC for its

rapid charging and discharging to stabilize the DC bus voltage. A system model is established with

MATLAB/Simulink and the simulative results show that,the proposed control strategy increases the energy

utilization efficiency and improves the power quality of system.

Key words: DC microgrid; photovoltaic array; fuel cells; super-capacitor; electric converters; control



